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Ceilings and reduction targets for ammonia emissions

• „Old“ NEC-Directive 2001/81/EC: Emission ceiling 550 kt NH3

• „New“ NEC-Directive 2016/2284/EC, Art. 4; Anhang II
NH3 reduction targets for Germany compared to 2005: 

- 2020 until 2029  -5% = 583 kt NH3 (without biogas digest-
ate from energy crops )

2030 onwards -29% = 444 kt NH3

- Linear reduction path between 2020 and 2030
- Inclusion of biogas digestate from energy crops by 2025

• Large increase of emissions from biogas digestate after 2005
• Challenge for the National air pollution control programmes 

(Art. 6), first programme to be provided by April 2019 to the 
Commission (Art. 10)
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Development of ammonia emissions
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‚Development‘ of e-factors for mineral fertiliser –
confusing information on whether action is needed
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ca. 70 kt

NH3 emissions from mineral fertilisers calculated on EMEP 
default e-factors as applied in the German inventory since 2002
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Tabelle1

		NH3-Emissionen aus Mineraldüngeranwendung (zeitl. Entwicklung mit verschiedenen Verfahren)

				UR-Inventar		UR-Inventar		UR-Inventar				Inventar 2005		Inventar 2005				Inventar 2010		Inventar 2010				Inventar 2014				Inventar 2015

				(Döhler et.al.2002)								(EMEP 2003)						(EMEP 2007)						(EMEP 2009)				(EMEP 2013)

				berichtet		Neuberechnung		Neuberechnung				berichtet		Neuberechnung				berichtet		Neuberechnung

				ohne Stadtstaaten		ohne Stadtstaaten		mit Stadtstaaten						(Fehler bereinigt)						(Korrektur der Anteile Grünland-Acker)

		1990				102.4		103.6				97.2		97.1				72.9		78.19				58.7				128.3

		1991				92.9		94.4				88.9		88.7				65.7		69.28				53.4				116.1

		1992				87.2		88.7				83.1		82.9				60.9		63.99				49.8				109.3

		1993				87.4		90.1				86.7		86.7				65.8		68.97				52.8				110.1

		1994		80.1		80.1		81.8				79.1		79.1				61.1		64.13				48.3				100.5

		1995		90.2		90.2		92.0				89.4		89.4				68.6		71.81				54.6				113.3

		1996		90.1		90.1		91.8				89.5		89.4				68.8		71.75				54.8				113.2

		1997		90.2		90.2		93.3				91.1		91.0				70.2		73.16				56.0				116.1

		1998		95.2		95.2		95.9				94.1		94.0				72.2		74.91				57.8				119.8

		1999		101.1		101.1		102.8				101.4		101.2				78.1		80.93				62.4				129.0

		2000				103.2		108.1				105.8		105.6				80.9		83.73				65.0				136.1

		2001				108.2		110.2				110.4		110.1				84.8		87.90				68.6				140.4

		2002				107.5		108.7				109.7		109.5				84.3		87.22				68.3				138.2

		2003				107.4		108.1				108.4		108.1				83.6		86.51				67.5				138.5

		2004				111.0		112.2						113.3				87.4		90.15				70.7				143.4

		2005				103.1		103.9						103.6				80.1		82.43				64.3				132.6

		2006				109.3		109.6						110.4				86.2		88.62				68.9				140.4

		2007				100.4		104.1						105.6				83.2		85.30				66.4				134.5

		2008				109.5		110.2						110.3				86.0		87.93				68.8				141.7

		2009				117.2		118.5						123.3						101.03				78.5				153.9

		2010				96.9		98.3						98.7						79.02				61.8				126.3		28.1		64.5

		2011				118.3		120.3						122.2						99.26				77.0				156.3		36.0		79.3

		2012				101.2		104.2						104.6						84.62				65.6				135.4		31.1		69.7

		EF				Döhler et.al. 2002						EMEP 2003						EMEP 2007						EMEP 2009				EMEP 2013

																		Günland		Acker				9 °C		umgerechnet				umgerechnet

						kg NH3-N / kg N						kg NH3-N / kg N						kg NH3-N / kg N		kg NH3-N / kg N				kg NH3 / kg N		kg NH3-N / kg N		kg NH3 / kg N		kg NH3-N / kg N

				Kalkammonsalpeter		0.02						0.015						0.016		0.006				0.0089		0.0073		0.022		0.0181

				Harnstoff		0.15						0.17						0.23		0.115				0.1382		0.1138		0.243		0.2001

				NP-Dünger		0.05						0.02						0.02		0.02				0.0161		0.0133		0.113		0.0931

				NK- und NPK		0.02						0.015						0.016		0.006				0.0089		0.0073		0.037		0.0305

				Ammonnitrat-Harnstoff-Lösung		0.08						0.09						0.12		0.06				0.0706		0.0581		0.125		0.1029

				Andere Einnährstoffdünger		0.02						0.015						0.016		0.006				0.0089		0.0073		0.037		0.0305
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Reduction targets in absolute terms

• Increase of NH3 emissions from 2005 until 2016, esp. due to
biogas production from energy crops

• Reduction targets compared to 2016
- for 2020:   18.5 kt NH3 without plant-based digestate
- for 2030: 218.7 kt NH3

- Intermediate target 2025: 143.8 kt NH3 (linear pathway) 
• Potential increase in emissions without measures from 2016 

until 2030: increase of dairy production, more urea fertilisers, 
relocation of slurry applications, 

• but also reductions from biogas digestate
• -> „safety buffer“: reductions should exceed the mere minimum

effort considering sector developments and incomplete uptake
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Criteria to evaluate measures for NH3 reduction

• Emission reduction potential
• Abatement cost in €/kg NH3

• Political measures to promote implementation
• Time horizon of implementation and effects
• Depiction in the emission inventory
• Uncertainties
• Acceptance and potential barriers for implementation
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Measures for NH3 reduction and their potentials

• Calculation with the emission model GAS-EM used for ex-post 
emission inventories

• First assessment based on status quo in the year 2016
• Single measure effects are dependent on context:
• Impacts of many measures are dependent on other measures

already implemeted, especially in manure management
• Therefore, measures are calculated in a defined, consecutive

order so as to to assess the additional effect
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Group of measures 1 (total of 96 kt NH3): 
Amendment of Fertilisation Ordinance in 2017

Measure Reduction in kt
NH3 per year
(compared to
2016) and cost

Political measure
and time horizon

Depiction in emission
inventories

Uncertainties

Mineral urea fertil-
iser incorporated 
into soil in 4 hrs or
application of
urease inhibitors

47 kt

-0.1 €/kg NH3

Fertilisation 
Ordinance

by 2020

Good

Data needed for use of
urease inhibitors

Full implementation? 

Emission factors to be
reviewed and verified

No slurry
broadcasting on 
cropland (except
bare soils with
incorp.) and on 
grassland

47 kt

-0.3 – 3.7 
€/kg NH3

Fertilisation 
Ordinance

by 2020 
on cropland, 
by 2025 
on grassland

Good Full implementation?

Incorporation of
poultry manure on 
bare arable soils
within 4 hrs.

2 kt

0 – 1.1 
€/kg NH3

Fertilisation 
Ordinance

by 2017/18

Good Full implementation?
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Group of measures 2 (total of .. kt NH3): 
Additional, known measures

Measure Reduction in 
kt NH3 per 
year (compred
to 2016) and
cost

Political measure
and time horizon

Depiction in 
emission
inventories

Uncertainties

No slurry broadcasting
on bare soils

.. Amendment of
Fertilisation 
Ordinance

Good Full implementation? 

Immediate incorpora-
tion of slurry in bare 
soils (< 1 hr.)

.. Amendment of
Fertilisation 
Ordinance

Good Full implementation? 

Immediate incorpora-
tion of slolid manure
in bare soils (< 1 hr.)

.. Amendment of
Fertilisation 
Ordinance

Good Full implementation? 

Open slurry storage
covered with plastic
sheet or more
effective cover

.. Amendment of
immission
control

Data availability, 
esp. for
quantification of
exemptions

Full implementation? 

Tend roof preferable

Air purification in 
stables (> 2000 
fattening pigs, 750 
soes, 40000 broiler)

.. Amendment of
immission
control

Data availability, 
esp. for
quantification of
exemptions

Full implementation? 

Effectivity of filters to be
controlled

work in progress,preliminary results
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Group of measures 3: (total of .. kt NH3): 
further additional measures, more expensive

Measure Reduction in 
kt NH3 per 
year (compa-
red to 2016) 
and cost

Political 
measure
and time 
horizon

Depiction in 
emission inventories

Uncertainties

AHL-N-fertilser with
urease inhibitors or
substitutions by other
fertilisers

… Amendment of
Fertilisation 
Ordinance

Emission factors to
be reviewed and
verified

Impacts on plant 
production to be assessed,
emission factor uncertain

Slurry appliction on
crop and grassland
(except bare soils) 
with injection or
acidification

… Amendment of
Fertilisation 
Ordinance

Emission factors to
be reviewed and
verified,
share of injection
versus acidification
to be surveyed

Research and
demonstration projects for
developing and testing,
emission factors uncertain
acidification requires
technical admission

50% of slurry storage
in stable substituted
by covered storage

… Support 
measures, no
new permits

Statistics on uptake
needed

Full implementation? 

Air purification in 
more stables (> 1000 
pigs,, 500 sows, 40000 
broiler, 40000 turkeys)

.. Support 
measures, or
amendment of
immission
control

Data availability, esp.
for quantification of
exemptions

Full implementation?

Effectivity of filters to be
controlled

work in progress,preliminary results
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Other measures discussed

• Acidification of slurry in animal housing
• Urease inhibitors in animal housing
• Separation of urine and faeces in animal housing
• N reduced feeding (pigs and poultry; dairy and cattle?)
• Cooling of slurry
• Dimishment of slurry channels
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Information of the farming sector

• Explain the targets and importance of N losses into the air
• Connection to odours, bio-aerosols, PM
• Impacts on health, biodiv., soil and water
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Discussion

• Target of NEC-Dir. for 2020 achievable (without emissions of
biogas digestate from energy crops) through the amendment of
Fertilisation Ordinance in 2017

• Target for 2030 and reduction pathway 2020-2030 require
considerable additional effort

• Early start to develop, announce and implement new measures
helps to reduce cost

• Support policies e.g. EAFRD investment aid or agri-environment 
and climate measures help to initiate the reduction pathway and
adapt the sector to new standards

• Ongoing political debate on policy instruments and measures
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